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NATIONAL FOREWORD 

This Indian Standard (Part 3/Sec 4) which is identical with ISO 6598 : 1985 'Fertilizers — 
Determination of phosphorus content — Quinoline phosphomolybdate gravimetric method' issued by 
the International Organization for Standardization (ISO) was adopted by the Bureau of Indian 
Standards on the recommendations of the Fertilizers Sectional Committee and approval of the 
Petroleum, Coal and Related Products Division Council. 

The text of ISO Standard has been proposed to be approved as suitable for publication as an Indian 
Standard without deviations. Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice 
is to use a point (.) as the decimal marker. 

CROSS REFERENCES 



In this adopted standard reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards, which are to be substituted in their 
places, are listed below along with their degree of equivalence for the editions indicated. However, 
that International Standard cross-referred in this adopted ISO Standard, which has subsequently been 
revised, position in respect of that latest ISO Standard has been given: 



International Standard 

ISO 5316 : 1977 Fertilizers — Extraction 
of water-soluble phosphates 



ISO 7497 : 1984 Fertilizers — Extraction 
of phosphates soluble in mineral acids 



Corresponding Indian Standard 

IS 6092 (Part 3/Sec 3) : 2004 Methods of 
sampling and test for fertilizers: Part 3 
Determination of phosphorous, Section 3 
Extraction of water-soluble phosphates 

IS 6092 (Part 3/Sec 5) : 2004 Methods of 
sampling and test for fertilizers: Part 3 
Determination of phosphorus, Section 5 
Extraction of phosphate solubfe in mineral 
acids 



Degree of 
Equivalence 

Identical 
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Indian Standard 

METHODS OF SAMPLING AND TEST FOR 

FERTILIZERS 

PART 3 DETERMINATION OF PHOSPHORUS 
Section 4 Quinoline Phosphomolybdate Gravimetric Method 



1 Scope and field of application 

This International Standard specifies a gravimetric method 
using quinoline phosphomolybdate for the determination of 
phosphorus (expressed as diphosphorus pentaoxide) in a sol- 
ution prepared from natural mineral phosphates or fertilizers. 



2 References 

ISO 5316, Fertilizers — Extraction of water-soluble phosphates. 

ISO 7497, Fertilizers — Extraction of phosphates soluble in 

mineral acids. 



4.6 Potassium dihydrogenorthophosphate, previously 
dried at 105 °C. 

4.7 Precipitation reagent, prepared as follows: 

4.7.1 Solution A 

Dissolve 70 g of the sodium molybdate dihydrate (4.2) in 100 ml 
of water in a 400 ml beaker. 

4.7.2 Solution B 

Dissolve 60 g of the citric acid monohydrate (4.4) in 100 ml of 
water in a 1 000 ml beaker. Add 85 m! of the nitric acid solution 
(4.5). 



3 Principle 

Precipitation, after hydrolysis if necessary, of orthophosphate 
ions in the form of quinoline phosphomolybdate, in an acid 
medium and in the presence of acetone, at approximately 
75 °C. Filtration, washing, drying and weighing of the 
precipitate obtained. 



4.7.3 Solution C 

Add solution A to solution B and mix. 

4.7.4 Solution D 

Mix 35 ml of the nitric acid solution (4.5) and 100 ml water in a 
400 ml beaker arid add 5 ml of the quinoline (4.3). 



4 Reagents 

During the analysis, use only reagents of recognized analytical 
grade and only distilled water or water of equivalent purity. 



4.1 Acetone, pure. 



4.2 Sodium molybdate dihydrate. 



4.7.5 Solution E 

Add solution D to solution C and mix. Leave overnight. Filter 
through a sintered glass filter, of porosity P 10 or P 16 (pore 
size index from 4 to 16 u,m) and, if necessary, filter the first part 
of the filtrate again until a clear filtrate is obtained. 

Do not wash the residue With water. Add 280 ml of the pure 
acetone (4. 1 ) to the filtrate and dilute to 1 000 ml with water. 

The solution may be kept for 1 month in a stoppered bottle pro- 
tected from sunlight and heat. 



4.3 Quinoline, pure, distilled. 



4.4 Citric acid monohydrate. 



4.5 Nitric acid, q^q - 1,38 g/ml, 63 % [m/m) solution. 

NOTE — If acid of another concentration is used, adjust the volume 

added accordingly. 



5 Apparatus 

Usual laboratory equipment and in particular 

5.1 Conical flask, wide necked, of capacity 500 ml. 

5.2 Sintered glass filter crucible, of porosity P 10 or P 16 
(pore size index from 4 to 16 um). 
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5.3 Oven, capable of being maintained at 250 ± 5 °C. 



5.4 Flameless heating apparatus. 



cedure five times. Quantitatively transfer the remainder of the 
precipitate into the crucible. Wash four times, adding the 
washing water only when filtration is practically complete. Con- 
tinue to apply suction until all excess liquid has been extracted. 



5.5 Desiccator, containing silica get. 



6 Procedure 

6.1 Aliquot portion 

From the solution of fertilizer obtained by extraction in accord- 
ance with ISO 5316 or ISO 7497, take an aliquot portion con- 
taining preferably 10 to 20 mg of diphosphorus pentaoxide and 
not more than 20 ml of citrate solution. 

Transfer to the conical flask (5.1). Add 25 ml of the nitric acid 
solution (4.5). Dilute to 100 ml with water. 



6.2.5 Drying and weighing 

Wipe the outside of the crucible with a filter paper. Heat the 
crucible in the oven (5.3), maintained at 250 ± 5 °C, to cons- 
tant mass (15 to 30 min). Cool the crucible in a desiccator (5.5) 
containing silica gel in good condition, transfer to a balance 
and then weigh immediately to the nearest 0,000 1 g. 



6.3 Check of reagents 

For each series of determinations, carry out a check of the 
reagents using only the reagents and solvents in the propor- 
tions used for the extraction (citrate solution, etc.). 



6.2 Determination 

6.2.1 Hydrolysis 

If non-orthophosphates are present in the solution carry out a 
hydrolysis as follows. 

Heat the contents of the conical flask gently until they begin to 
boil and boil until hydrolysis is complete (generally 1 h). Ensure 
that losses by splashing and excessive evaporation which 
would reduce the original volume by more than half are 
avoided, for example by using a reflux condenser system. 
When the hydrolysis is complete, make up to the original 
volume with water. 

NOTE — If phosphorus is present in the form of orthophosphate only, 
the hydrolysis is not necessary. 

6.2.2 Precipitation 

Operating under a fume hood, add, without stirring, 100 ml of 
the precipitation reagent (4.7.5, solution E) from a measuring 
cylinder to the contents of the flask. 

Cover with a watch-glass and heat the flask immediately using 
the apparatus (5.4) so that within 10 min boiling just starts 
(75 to 80 °C) and maintain for about 30 s. Then remove the 
flask from the heating apparatus and allow to cool for at least 
30 min. Swirl 3 or 4 times during cooling. Allow to settle. 

6.2.3 Weighing of the crucible 

Heat the filter crucible (5.2) in the oven (5.3) maintained at 
250 ± 5 °C, to constant mass. Weigh the crucible to the 
nearest 0,000 1 g after cooling in a desiccator (5.5) containing 
silica gel in good condition. 



6.4 Check test 

It is recommended that a determination on an aliquot portion, 
containing 10 mg of diphosphorus pentaoxide, of potassium 
dihydrogenorthophosphate (4.6) solution be carried out to 
check the validity of the method. 



7 Expression of results 

The diphosphorus pentaoxide content, expressed as a percen- 
tage by mass, is equal to 



141,95 



100 



Vy «i 



x m-t x — x — = 3,207 x — x — 
4 425,84 V m V m 

where 

m is the mass, in grams, of the test portion; 

m 1 is the mass, in grams, of the precipitate; 

K is the volume, in millilrtres, of the aliquot portion taken 
from the extraction solution; 

K| is the volume, in millilitres, of the extraction solution ; 

141,95 is the relative molecular mass of diphosphorus 
pentaoxide; 

4 425,84 is twice the relative molecular mass of quinoline 
phosphomolybdate. 



8 Precision 



6.2.4 Filtration and washing 

Decant the supernatant liquid through the filter crucible (5.2), 
using suction. Wash the precipitate in the conical flask with 
30 ml of water. Decant and filter the solution. Repeat this pro- 



8.1 Repeatability 

The absolute value of the difference between two individual 
results (mass of quinoline phosphomolybdate about 350 mg), 
using equal volumes of the same solution of extraction, under 
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the same conditions (same operator, same apparatus, same 
laboratory and short interval of time) shall be less than 2 mg. 



8.2 Reproducibility 

The absolute value of the difference between two individual 
results (mass of quinoline phosphomolybdate about 350 mg), 
using equal volumes of the same solutions of extraction, under 
different conditions (different operators, different apparatus, 
different laboratories and/or different times) shall be less than 
6mg. 



9 Test report 

The test report shall include the following information : 

a) the reference of the method used, i.e. ISO 6598; 

b) the results and the method of expression used; 

c) any unusual features noted during the determination; 

d) any operations not specified in this International Stan- 
dard, or in the International Standards to which reference is 
made, or regarded as optional, together with any cir- 
cumstances likely to have affected the results. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designa- 
tions. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard along with amendments is reaffirmed when such review indi- 
cates that no changes are needed; if the review indicates that changes are needed, it is taken up for 
revision. Users of Indian Standards should ascertain that they are in possession of the latest amend- 
ments or edition by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc : No. PCD 20 (2184). 
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